layer for a plurality of devils; 

depositing, patterning and removing p or tions of a secon d metal layer nn the 
nitride and first metal l ayers for the plurality of devices; 
patterning and removing material from the first w afer and layers on the first side 
of the first wafer and from a secon d side of the first wafer to make a p lurality nfp „ T 
out ports through the first wa fer and layers on the first wafer; 

masking and removing material from a firs t side of a second wafer to form a 
Plurality of rece sses in the first side of the second wafer; 
M- forming a sealin g ring o n t h e fi rst side of the second wafer around each of th e 

P plurality of recesses: and 



.lift 

Li \ v 



positioning the first s ide o f th e first wafer next to the first side of the second 
W ' wafer: and wherein: 



p 

Ul 
□ 



i* each sealing ring is in contact with at least on e of the layers o n the first side of the 

first wafer: 

each recess of the plurality of recesses results i n a chamher con taining at least one 
device of the plurality of devices: 

each sealing ring encloses at least one p um p-out port of the plurality of p i.mp-ont 
ports: and 

the first and second wafers are effective l y a bonded together set of wafers 
2<L The method of claim 25. further comp rising- 

placing the set of wafers in an environment o f a vacuum wherein a vacuum occurs 
in each chamher via the at least one p um p-out port: and 



2 



depositing a layer of materia] on the ggcond sjdg of the first wafer ™a ^ 
Plurality of pump-out ports on the second side of the w w afer , whftrftin parh 
sealed from the environment 

~ T "e method of claim 26, further compri sing baking gut th e set of wafer* 

prior to depositing the layer of material on the second ^ o f the first wafer anH the 
plurality of pump-out ports nn the second side of the first wafer 



Q 
□ 
P 
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— The method of claim 27, further com prising coating th e second wafer 

with antireflection material 



— The method of claim 28. wher e in the second wafer is made from fl 

material that is at least substantially transparent to lig ht in the infrared spectrum 



3& The method of claim 29. wherein the plurality of devices comp rise 

thermoelectric detectors 



^ The method of claim 30. whe rein the plurality of devices 

bolometers. 



comprise 



^ A method for makin g a waf e r - pai r having at least one dep osited 1a yP r 

plugged se aled chamber, comp rising- 

.growing, a first thermal laver nn a first side nf a first wafer; 
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depositing a nitride la yer on the first thermal lay er; 

depositing and patterning a first metal laver nn the nitride laver f or at least one 

device; 

depositing and patterning a second metal lay e r on the nitride layer and the first 
metal laver for the at least one device; 

patterning and removing material from the first waf er and layers on the fW side 
of the first wafer and from a second side of the first wafer to make a p um P -o„t port 
through the first wafer and the layers on the first wafer; 

£ asking , and removi ng ma te ri a l fro m a first side pfa second wafer to fnrm a 

3{ recess in the first side of the second wafer; 

rll forming a sealing rin g on t h e firs t side of the seco nd wafer aronnd the rerec c; 

positioning the first side o f t he fi rst wafer next t 0 the first side of the sernnH 



ffi 

m 



U wafer: and 

in 

Q wherein: 



UJ 
□ 



the sealing ring is in contact with at least one of the layers o n the first side, of the 
first wafer: 

the at least one device is within the reces s resulting in a ch amber containing the at 
least one device; 

the pump-out port j s within the sealing ring: and 

the first and second wafers are effecti vely a bonded together set of wafers 
Q The method of claim 32 further comp rising- 



4 




placing the bonded together set of wafers in an environment of a vacuum wherein 
a vacuum occurs in the chamber via the pump-out port; and 

depositing a la yer of material on the second side of the first wafer and the pump- 
out port on the second side of the first wafer, wherein the chamber is sealed from the 
environment. 

34. The method of claim 33, further comprising baking out the bonded 
together set of wafers prior to depositing the layer of material on the second side of the 
first wafer and the pump-out port on the second side of the first wafer. 

. 35. The method of claim 34, wherein the at least one device is a detector. 

36. The method of claim 35, wherein the at least one device is a 
thermoelectric detector. 

37. The method of claim 34, wherein the at least one device is an emitter. 

38. A method for making a wafer-pair having sealed chambers, comprising: 
patterning and removing material from a first wafer to make a plurality of pump- 
out ports through the first wafer: 

masking and removing material from a first side of a second wafer to form a 
plurality of recesses in the first side of the second wafer: 
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forming a sealing ring on a fi rst side of t he first wafer nr the first side of the 
sec ond wafer such that the sealing ! r^nT^^ of the nhmKUl nf 
and 

positioning the first side of the first w afer next to th. first sjde oftfae second 
wafer; and 

wherein: 

each sealing ring is in contact with the fir st side of the first w afer and the first side 
of the second wafer 

jj each recess of the plurality of recesses results in a chamber; 

§ each sealing ring encloses at least one numo-out nort of the p l urality of r nunj^out 

™j ports; and 

HI \ 

ttl\\ A the first and second wafers are effectively a bonded t o ge ther set of w.W 

. \ c f 

M 

ru 



Li 
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2£ The method of claim 38. further comp rising- 

g pladng the set of wafers in an environment of, vacuum w herein a vacuu rs 

in each chamh er via a p um p-out p ort; and 

depositing a layer of mat erial on a second side of t he first wafer tn seal 
B lurality of pump-ont out ports from the seeonH c i de of the first w a fe r , whereifl earh 
chamber is seal ed from the environment 

— The method of claim 39, further com prising baking n U t the set of wafer, 

prior to depositing the layer of material on t he second side of the first wafer 
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— The method of claim 40, wherein th e set of wafers is cut into a p lurality 

of chips wherein each ch ip has one or m ore sealed chamhers 

— The method of claim 40. where i n the one or mo re sealed chambers 

contains one or more devices 

41 The method of claim 38. further comp rising- 

placing the set of wafers in an environment o f a gas wherein th e gas enters ear* 

y a chamber vi a a pump-out port: and 

□ 

\ Q depositing a layer of ma te ri a l on a second side of the first wafer to seal the 

P\ |j plurality of pump-out out ports from the second siHe of the first wafer wherein gagh 

Ul chamber is sealed from an ambient envir onment 

CO 1 



-2— 



fi 1 



P ^ — method for ma kin ^ a wa f e r -pair with a seale d chamber therehetween , 

UJ 

d 



compnsing: 

providing a first wafer and a second wafer; 
forming one or more pump-out p0T ts throug h t he first wafer; 
positioning a first side of the first wafer ne xt to a first side of the second wafer 
with ^^rijig^ebetween, the first wafer th e second wafer and the sealing ring 
forming a chamber, with the pm^Tn^t of thTfir s t wafer in fluid ro mmunication with 
the chamber: and ^~ — — 



plugging the pump out port to seal the r.hamher 
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— ^ffl^adaccoidine to claim M farther ^n^jj^^ 

m^mAI^mM&LSt side of the fW wafer arid/or fee first sid, ofthe 



~ ~ m£th0d a( ™"1i" P claim 44 farther gpmE risjng thestgg nf 

p roviding one or more drv igajnoronaejist side ofthe first wafer ^/or the 
first side ofthe se cond wafer heW the BOjitiomnasteB, 



\ a 



trr 



- -^tofol making a wafer-pair with a sealed eh am w fcgrebetweerL 
comprising : 

providing a firjrf wa f er and a second w g fe r; 
forming one or Lre^mi P gr : r ^rnrn^ h the first wafpr . 

wafer and/or a first side ofthe 

wafer: 

positioning the first We of tfa afebjafejis^the first side ofthe second 
waferj he first wafer and |L *i*fi*JM^ 

^ M ^^ eSS --^- t OOrtofthe first Wer^ 



with the cha mber: and 



2. 



4 



— ~ method for makin 3 a w afer - pair w i th a sealed Cambe r therebetween 

comprising: 



providing a first wafer having a first side, with on. or m , ore hond^ T^ fi „, 

side; 

providing a second wafer; 

forming one or more honrf-p ad holes through the second wafer; 

^ Positioning the first side of the first wafer next to , first s ide of the second wafer 

/ith a sealmgri^^henv een; t he first w afer the second wafer a n d the valine Hnc 

H forming a chamber the first wafer and second wafer h.inc , ligned sn that thp ^ . 

□ s 7^ ^ 

QW ho^tmr^^ynth the ofo r more bond p ad, n n the fi rsf wa feAnH 

J| ' * the first and second waf ers a r e effe ctively a bonded t ogether set of waferc 



m 
m 

ru 
p 



50, A bonded wafer pair, comprising: 

a first wafer; 
a second wafer; 

the first wafer having one or more p i.mp -out ports through the first wafer; 

the first side of the first wafer bonded t o a first side of the second wafer ■ 
sealing ring; the first wafer, the second wafer and the sealing ring ferm^ a chamher, 
with the pump-out port of the first wafer in fluid comm unication with th. r-h,mW ^ 

a plug for pluggi ng the p ump out port 



via a 
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5 1. A bonded wafer pair wonting to claim sn ^ c omnririn . , „„,,„ ... 

Mm^oftm,^ and/or the firs, side of ,he. second wafer wherein tnr 
is in registr ation with th e chamber 

^^^^^^^ 



^ 51 b ° nded wafer pai r accord '™ to claim <Q whereinjieor^or^ 

devices are in registration with the rkmU 



-~ Ajbonded wafer pair having a seal ed chamber mmpr,,,^. 




hi 

FU 

Ui 



a first wafer; 

a sec ond Jafer bonded rn t he first wafer; 
one or morel pump-out port. thr 0ugh the first wafer; 
recess in a first side of the first wafer and/or a MLmd^^coM^^ 



M^t^mmesecond wafer forming , diainber that inrlnrlr- th. 



recess. 



one or more pjugsfor fugging the one nrrnm^^^^^ 
chamber. 




& A bonded w afer pair, comp rising: 

aikstwafer having a first side with one or rC^^^ ^^ 
tUmmdmte>M^ more bond-nad hole, tUr^u M „ rrnnr| |fi , 
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bond-pad holes are in registration with the 



one or more. hnnH r Hc » n the first wafpr , ^ 
Remarks 



Applicants request that the preceding claim amendments be made of record and 
My considered before the first Office Action on the merit, An y inquiry regarding ^ 
matter may be directed to the undersigned representative at (612) 677-9050. 



Respectfully submitted, 
R. Andrew Wood et al. 
By their atto/nei 



Bnarp. Tufte/Rrfg.-No; 38,638 
CRQMPTON, (SEAGER & TUFTE, LLC 
33 1 Second Avenue South, Suite 895 
Minneapolis, Minnesota 55401-2246 
Telephone: (6 1 2) 677-9050 
Facsimile: (612) 359-9349 
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